Skeletal Muscle, Sarcoplasm ic R eticulum , C alcium T ra n s port, Calcium dependent ATPase, C alm o d u lin A ntagonists U nder adequate experim ental c onditions calm o d u lin antagonists like com pound 48/80 do not dissociate calcium uptake from the calcium -dependent A T P hydrolysis o f skeletal muscle sarcoplasm ic reticulum m em b ran es b u t sim ultaneously inhibit both processes. A p art from the agent's pum p inhibiting effect, they in teract w ith th e caffeine sensitive calcium channel in the sarcoplasm ic reticulum causing a rapid transient calcium release.
Recently, T uana and M cLennan [1] have re p o rte d that reagents like com pound 48/80 and calm idazolium which inhibit calm odulin-dependent p h o s phorylation, are able to uncouple, in native skeletal muscle sarcoplasm ic reticulum vesicles, calcium uptake and calcium -dependent A T Pase activity. These substances were reported to affect the light as well as the heavy fraction o f the vesicular p re p aration. On the other hand, how ever, these agents do not interfere w ith the calcium uptak e by lip o somes reconstituted from purified p rep a ra tio n s nor do they accelerate calcium efflux from calcium loaded vesicles. These observations led the au th o rs to suggest that calm odulin-dependent p h o sp h o ry la tion plays a functional role in the coupling o f A T P hydrolysis and calcium transport, p erh ap s th ro u g h the regulation o f calcium release channels in the reticular m em branes. These channels should be different from those present in the term in al cistern a o f the sarcoplasm ic reticulum heavy fraction b e cause, as reported, the light fraction derived from the free sarcoplasm ic reticulum w hich is largely devoided o f these channels, is also affected by the drugs [2] . If such a m echanism w ould play a m ajo r role in the function o f the sarcoplasm ic reticu lu m , the invariance o f the coupling ratio calcium taken up -ATP hydrolyzed m ust be considered as a fortuitous property o f the p rep aratio n s [3] . T he m ost im portant results w hich are the basis o f th e a u th o rs' hypothesis are m easurem ents o f calcium u p tak e in the presence o f oxalate and o f the ca lc iu m -d ep en dent ATPase activity under identical conditions. Such m easurem ents are m ade d ifficu lt by th e fact that the enzym e's activity is rap id ly suppressed when during calcium uptake the internal calcium concentration rises and the external co n cen tratio n declines [4] , The in h ib itio n develops rap id ly u n d er experim ental conditions w here oxalate is absent. In this case, after a few seconds calcium u p tak e and the calcium activated A TPase slow dow n [5] . In order to establish reliable correlations betw een th e two events, one has to m easure calcium u p tak e and ATP hydrolysis sim ultaneously and continuously [5] , In the presence o f oxalate the calcium concen tratio n inside the vesicles also initially rises before calciumoxalate precipitation occurs, because oxalate p en e tration lags behind calcium accu m u latio n [6] , A fter this initial period, calcium -oxalate is p rec ip ita ted and a relatively low calcium concentration inside the vesicles is m aintained. U n d er these con d itio n s it is possible to m easure for 1 -2 m in the a p p ro p ria te enzyme activity, provided th a t the am o u n t o f calcium offered can be stored by the p rep aratio n . If this is the case, the calcium concen tratio n in th e solution drops to low values and A T P hydrolysis approaches the activity o f the so-called basic ATPase [3] . If, how ever, calcium is offered in large quantities exceeding the storing capacity o f the respective p rep aratio n , enzym atic activity prevails, the size o f w hich is determ in ed by the residual calcium concentration in the m e d iu m as well as by the calcium concentration inside the vesicles. In this situation, direct in h ib itio n o f th e enzym e by an inhibitor can result in an ap p a ren t activ atio n o f ATP hydrolysis because in h ib itio n prevents the decline o f the activity resulting from the red u c tion o f the calcium concentration in th e m ed iu m and the rise o f the calcium concentration in th e vesicular volume. T here are tw o possibilities to avoid these com plications. First, one has to use relatively small calcium q u an tities so th a t calcium uptake is not lim ited by the storing capacity o f the preparation, and one has to follow the tim e course o f the reaction continuously or in short tim e in te r vals since activity m easurem ents d uring one fixed tim e interval give erroneous results [7] , Secondly, the relatively tim e-consum ing p rocedure can be avoided if changes in the internal and the external calcium concentration are prevented by m ak in g the vesicular m em branes calcium perm eab le w ith an effective calcium ionophore A 23187. T his procedure has been applied in order to correlate calcium -dep en dent ATPase activity and the calcium tran sp o rt in the presence o f the calm odulin antagonist co m pound 48/80. As reported by T uana and M cL en n an [1] , the com pound 48/80 effectively suppresses the oxalate supported calcium uptake. H a lf m axim al inhibition is achieved at a concentration o f ~ 50 |ig / ml (Table I) increasing concentrations o f the drug. T he severe inhibition o f initial calcium uptake in presence and absence o f oxalate is difficult to reconcile with the authors' sole explanation o f a d ru g -in d u ced calcium channel opening. In fact, as show n in Fig. 1 , the calcium -dependent A TPase is suppressed by the agent indicating its interference w ith the p u m p 's catalytic cycle. This finding fully agrees w ith previous reports describing the in h ib itio n o f the sarcoplasmic calcium transport system by polycyclic am ines [9, 10] . W e therefore m ust conclude th a t the experim ental conditions chosen by T u an a and McLennan for m easuring A T Pase activity w ere inadequate. The erroneous results, how ever, do not exclude that the authors' suggestion concerning the interaction of the agents w ith th e calcium channels in the sarcoplasm ic reticulum w ere right. In fact, com pound 48/80 and other calm odulin antagonists interact with caffeine sensitive calcium ch annels in the sarcoplasm ic reticulum . C om p o u n d 48 /8 0 and trifluoperazine (not shown) produce, like caffeine, a rapid release o f a fraction o f 3 0 -5 0 % o f th e stored calcium (Fig. 2) . This release is p revented if the preceding active calcium storage has b een p e r form ed in the presence o f caffeine. T hus, cal m odulin antagonists and caffeine in teract on the sam e calcium releasing structure in the sarcoplasm ic reticulum m em branes. C hannel opening in a frac tion o f the vesicular p rep a ra tio n results, in the absence o f oxalate, in a do se-d ep en d en t red u ctio n o f the p rep aratio n 's calcium u ptake capacity. In th e presence o f oxalate, such an effect cannot be seen because, d ue to the oxalate enhanced storing ca p ac ity, the vesicular fraction devoid o f channels can com pletely store the calcium ad d ed to the assay (Table I ).
